) into Turkish and test the validity and reliability of the instrument. ET-STEM was administered to 313 elementary teachers from different provinces of Turkey. Exploratory and confirmatory factor analyses were conducted to examine the structural validity of the scale. According to exploratory factor analysis results, the ET-STEM survey consists of nine factors. The values of Cronbach's alpha of the factors ranged from 0.891 to 0.964, and corrected item-total scale correlation ranged from 0.313 to 0.417. After the exploratory factor analysis performed, the ET-STEM was administered to 213 elementary school teachers. The results obtained from the confirmatory factor analyses demonstrated adequate reliability and validity for measuring the STEM competencies and attitudes of elementary school teachers.
Introduction
Engineering and science industries are vital source of developed countries" economic growth. It is therefore not surprising to see substantial increase in interest and investment in science, technology, engineering, and mathematics (STEM) education from governments. In today"s world, global competitiveness requires countries bring innovation and their capacity to innovate to market (MITRE, 2016) . Developed countries came to the realization that a blended, well-reasoned, and "whole-of-government" approach is required to foster innovation, boost productivity and economic growth. Different organizations in developed countries work together to engage young people with STEM, offers professional development opportunities and the curriculum resources for teachers. One developed country example is The United States launched the "Educate to Innovate" initiative to improve American student"s capabilities in the areas of STEM. The push for improving STEM education has been a priority for the USA for the following reasons: (1) the lack of information on STEM subjects (2) a shortage in STEM professionals (3) the lack of information on STEM professional areas (4) young people"s negative perceptions and decreased interest of STEM subjects (Ostler, 2012; Atkinson and Mayo, 2010; Kelley & Knowles, 2016) . To address the status of STEM and to reach STEM-related goals, the US and other nations paid attention to STEM education in K12 and college level.
The acronym STEM is a simple acronym, but the definitions of STEM may vary. STEM is often considered viewing different disciplines, those are science, mathematics, technology, and engineering, as a unit. Science, technology, and innovation are important drivers of economic growth in nations. Economic growth relies on generating new ideas and knowledge that can be used to solve a given problem. Any nations that fails to integrate basic and applied research knowledge over international average will be left behind developed countries. Friedman (2005) used a metaphor, "flat world", to describe globalization. More people on the planet participate in economic, cultural, and political activities on a global scale. This means that the way people, information, money, services, and goods supply has changed. When the job market is global, employer can find needed talents from anywhere in the world. When the services and goods are needed, developing countries, such as China, and India, will offer cheap, the same quality products and companies would prefer them to buy. The current situation shows policymakers that countries" citizens lives will be affected by others who live in distant lands. This concerns in developed countries, pushed them to make changes in their education systems, make them questioned their current education pedagogy.
STEM education in K-12 and college settings foster students to make connection across STEM disciplines and as a result students gain skills that are relevant to life (National Research Council, 2011; NRC, 2010) . STEM education also makes students better problem solvers, innovators, collaborative; improve students" ability of J Educ Sci Environ Health self-control, critical thinking skills, communication and self-regulation skills (NRC, 2010) . With all the possible benefits of STEM education, it is important to support teachers, their teaching practices and teachers" selfefficacy. Additionally, materials should be supplied to implement STEM subjects in the classroom.
Successful integration of STEM areas largely depends on teachers" knowledge about STEM subjects, beliefs, teachers" pedagogical content knowledge, 21st century skills knowledge, and integration knowledge (Yildirim, 2017; Benuzzi, 2015; Hudson, English, Dawes, King, & Baker, 2015; Karakaya & Avgın, 2016; Rogers, Winship, & Sun, 2015; Stohlmann, Moore, & Roehrig, 2012; Wang, 2012; Wang, Moore, Roehring, & Park, 2011; Nadelson et al., 2013) . Teacher beliefs are linked to behavior and shape their attitudes about teaching, about students, and about their abilities (Bandura, 1982) . Beliefs influence teacher behaviors" in the classroom, teacher planning, decision making (Pajares, 1992; Pintrich & De Groot, 1990; Wallace & Kang, 2004) . Teacher beliefs include beliefs about teaching and learning, beliefs about students, beliefs about teachers" role in the classroom, teachers" responsibilities, teachers" abilities (Bayraktar, 2011; Pressley et al., 2003) . Teachers" belief together with attitudeand self-efficacy plays a central role in teachers" approach to teach STEM. When teachers are comfortable with STEM content, it affects students" success in the classroom, their motivation to the subject, and their perception towards the lessons (Beilock, Gunderson, Ramirez, & Levine, 2010; Tschannen-Moran & Woolfolk Hoy, 2001) . Teachers" self-efficacy also influence students" success and implementation of STEM pedagogy in the classroom (Klassen & Chiu, 2010; Nadelson, Seifert, Moll, & Coats, 2012) . Since teacher selfefficacy is content specific, teacher self-efficacy of STEM should be examined within the context and expectations of STEM pedagogy. The context of self-efficacy includes different factors: content knowledge, classroom management, engagement, and outcomes.
In a review of research published in science education, different instruments were developed to assess teacher self-efficacy (Tepe, 2011; Tekerek, Karakaya, & Tekerek, 2016; Bıkmaz, 2002; Bayraktar, 2011) . These selfefficacy instruments were created and tested to assess teacher general aspects of self-efficacy (Yoon, et al.,2012) . Some widely used instruments are: Teacher Efficacy Scale (TESS) (Gibson & Dembo, 1984) , The Science Teaching Efficacy Belief instrument (STEBI) (Riggs and Enochs,1990 ), The Self-Efficacy Beliefs About Equitable Science Teaching (SEBEST) (Ritter, Boone & Rubba, 2002) . The 30-item scale called Teacher Efficacy scale (TES) was constructed to investigate the relationship between teacher self-efficacy and teacher behaviors in the classroom (Gibson & Dembo, 1984) . Another instrument called the Science Teaching Efficacy Belief instrument (STEBI) was developed by Riggs and Enochs (1990) to measure science teaching efficacy beliefs among preservice teachers. Similar to these instruments, other instrument The Self-Efficacy Beliefs About Equitable Science Teaching (SEBEST) was designed to measure the socioeconomic factors effects on teacher self-efficacy beliefs in science teaching and learning (Ritter, Boone & Rubba, 2002) . Another contentspecific instruments were developed to measure teacher self-efficacy beliefs in math teaching (The Mathematics Teaching Efficacy Belief Instrument (MTEBI): Enochs, Smith & Huinker, 2000) , in language and literacy (Graham, Harris, & Fink, 2001) , in technology (Pan & Franklin, 2011; L. Wang, Ertmer, & Newby, 2004) and in engineering (Yoon Yoon, Evans, & Strobel, 2012) . Even though researchers have developed different self-efficacy instruments for teachers in various setting, there are only a few instruments widely used in STEM education. These instruments are the General Perceived SelfEfficacy Scale (also known as the General Self-Efficacy Scale (Dunlap, 2005; Jerusalem & Schwarzer, 1992) , the Academic Self-Efficacy Scale (Painter & Bates, 2012; Pintrich & DeGroot, 1990) , the Baldwin Confidence Survey Form (Baldwin, Ebert-May, & Burns, 1999) , the Student Attitudes toward STEM Survey (S-STEM) survey (Friday Institute for Educational Innovation, 2012b), the Teaching Engineering Self-Efficacy Scale (TESS) (Yoon et al., 2012) . Though different instruments exist in the literature, none of them was originally designed to measure teachers" self-efficacy in STEM in general. A STEM education instrument, Teacher Efficacy and Attitudes Toward STEM (ET-STEM) Survey, was developed to measure changes in elementary teachers" confidence and self-efficacy in STEM subjects (science and mathematics), use of technology in the classroom, 21st century learning skills, leadership attitudes, and STEM career awareness (Friday Institute for Educational Innovation, 2012).
On the other hand, Turkish researchers adopted different instruments to measure teacher self-efficacy towards STEM (Taşkın & Hacıömeroğlu, 2010; Çapa, Çakıroğlu and Sarıkaya, 2005; Yıldırım, 2018; Yerdelen, Kahraman, & Taş, 2016) . These adopted instruments for science teachers and none of them were for elementary teachers. Scholars also have recognized the need for measures of elementary teacher self-efficacy and integrated STEM (Yıldırım & Selvi, 2015) . Therefore, the ET-STEM scale in this study was adapted to Turkish.
Method
Hambleton and Patsula (1999)"s adaptation process was followed in the study. The adaptation process includes following steps; (1) translation of the whole scale from original language (English) to target language (Turkish), (2) experts meet and through a dialogue decide on the best version of each item, (3) validity and reliability of the adopted scale was calculated by Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA). The translation of the scale was carried out in five stages: (Stage 1) Necessary permissions obtained from Friday Institute for Educational Innovation via email; (Stage 2) After permissions were received from the institute, two experts who were fluent in Turkish and English were invited for translation and back-translation procedures; (Stage 3) To translate the first revised draft of the scale to Turkish, two different experts were invited to English translation process; (Stage 4) Pilot study with three elementary teachers; (Stage 5) Finalization of the Turkish version of the scale. After Friday Institute permission for translation of the scale, two experts who were fluent in Turkish and English translated the scale to Turkish independently, Afterwards, unclear and translated items were examined by the authors and experts. The authors, experts and translators reached a consensus regarding to unclear items and made necessary editing. This version of the scale was translated into English by two language experts. When translation was determined in equivalence between the original ET-STEM scale and the translated form, a pilot ET-STEM scale was administered to three elementary teachers to determine teachers" misunderstandings. Afterwards, the scale was administered to 526 elementary teachers.
Participants
Two independent samples were used in the study. The first sample included 313 elementary teachers, of whom 93 male, 220 females; the second group consisted of 213 elementary teachers, of whom 83 male, 150 females. The experience of the study participants ranged from 1 years to more than 16 years. The participants of this research study are the teachers working for public and private schools (Detailed demographic characteristics of the elementary teachers were shown in Table 1 ). Exploratory factor analysis (EFA) was carried out on data collected from 313 elementary teachers and the confirmatory factor analysis (CFA) was conducted with second group, 213 elementary teachers. Different sample groups were selected for running exploratory and confirmatory factor analysis to not to replicate the results obtained in EFA. Before participants completed the scale; the teachers were informed about the purpose of this study and were reminded of their right to withdraw from the study at any time. All elementary teachers had volunteered for the study and received no award for their participation. 
Data Analysis
To analyze the data obtained from elementary teachers via ET-STEM scale, descriptive and confirmatory factory analyses were applied. The confirmatory factor analyses generally is used to determine factor pattern of the scale in the target culture (Turkish elementary teachers) and recommended by the researchers (Cokluk, Sekercioglu, & Buyukozturk, 2014) . The exploratory factor analyses increase the reliability of the scale by identifying items that needs to be removed. To conduct a confirmatory and exploratory factor analyses two different groups were selected. The confirmatory factor analyses of the scale were performed using the data from 213 elementary teachers and the exploratory factor analyses of the scale were calculated the data from 313 elementary teachers. Since the scale"s sample group consisted of 526 elementary teachers, sample size of 500 is very good according to Comrey and Lee (1992) . Kas and Tinley (1979) recommended five to ten case per item and in this study the sample group is five times larger than the number of items. Furthermore, Boomsma (1982) J Educ Sci Environ Health recommended a minimum sample size of 200 to obtain reliable results in order to conduct factor analyses. The varimax rotation applied in this study. The varimax rotation produce simple solutions and each factor has small number of variables. This simplifies the interpretation (Kieffer, 1998 (Baumgartner & Homburg, 1996; Bentler, 1980; Brown, 2006; Field, 2009; Kılıç & Şen, 2014) . Moreover, the correlation analysis was run for determining the relationship(s) between subscales of the STEM scale. The validity and reliability analyses of the scale were calculated using SPSS Statistics (Version 21.0) and LISREL (Version 8).
The results of the exploratory and confirmatory factor analyses of the ET-STEM Scale are explained below
Elementary Teacher Efficacy and Attitudes toward STEM (ET-STEM) Scale
The Elementary Teacher Efficacy and Attitudes towards STEM Scale was developed by Friday Institute for Educational Innovation (2012). While developing scale, 228 elementary teachers participated in the study and only an exploratory factor analysis was conducted. Exploratory factor analysis identified nine dimensions with 83 items using a five-pint Likert scale. 
Constructs of ET-STEM Scale
The ET-STEM Scale consisted of nine sub-dimensions. These dimensions were follows as: "STEM Instruction (SI)", "21 st -Century Learning Attitudes (CS)", "Science Teaching Efficacy And Beliefs (STE)", "Mathematics Teaching Efficacy And Beliefs (MTE)", "Student Technology Use (TU)", Teacher Leadership Attitudes (TL)", "Science Teaching Outcome Expectancy (SOE)", "Mathematics Teaching Outcome Expectancy (MOE)", "STEM Career Awareness (SC)". The structures, abbreviations and definitions related to the mentioned nine sub-dimensions of ET-STEM were shown in Table 3 (Friday Institute for Educational Innovation, 2012). According to Büyüköztürk (2006) , when KMO coefficient was greater than 0.60 and the Barlett test was significant, the EFA would be run. Varimax analysis was performed for the ET-STEM. Varimax analyses gather together factors with high correlations (Doğan, 2011) . According to Kaiser (1960) , one must consider whether a measure is more than an attribute value of 1 in factor selection. Based on the varimax analysis, nine factors" eigenvalues were found to be greater than 1. To calculate eigenvalue, a scree plot method was used. Figure 1 shows the maximum number of factors. 
Reliability Evidence
The ET-STEM's internal consistency coefficients were calculated, and the Cronbach"s αs for each factor is presented in Table 4 . The Cronbach α value of the ET-STEM scale and the subscale values were high. All values were greater than .70 (Tavşancıl, 2002) , meaning good reliability evidence. The results of the EFA statistics of the ET-STEM scale (See Table 4 ). Alpha coefficients were calculated for Science Instruction dimension, 21st-century learning attitudes, Science Teaching Efficacy and Beliefs, Mathematics Teaching Efficacy and Beliefs Student technology use, teacher leadership attitudes, the Science Teaching Outcome Expectancy, the Mathematics Teaching Outcome Expectancy and STEM career Awareness factors and found all were higher than .70 (Tavşancıl, 2002) .
The variance quantities were ranked as follows: STEM Instruction was 14.824%, Science Teaching Efficacy and Beliefs was 11.258%, 21
st Century Learning Attitudes was 9.104%, Mathematics Teaching Efficacy and Beliefs was 8.678%, Student Technology Use was 6.598%, Science Teaching Outcome Expectancy was 5.505%, Teacher Leadership Attitudes was 4.454%, Mathematics Teaching Outcome Expectancy was 4.028%, and STEM Career Awareness was 3.336. After factor rotation, the number of items for each factor was determined :STEM Instruction included 14 items with factor loadings ranging from .722 to 877; Science Teaching Efficacy and Beliefs consisted of 11 items with factor loads ranging from.600 to .928; 21 st Century Learning Attitudes consisted of 11 items with factor loads ranging from.607 to .897; Mathematics Teaching Efficacy and Beliefs consisted of 11 items with factor loads ranging from.464 to .857; Student Technology Use consisted of 8 items with factor loads ranging from .701 to .884; Science Teaching Outcome Expectancy consisted of 9 with factor loads ranging from.643 to .842; Teacher Leadership Attitudes consisted of 6 items J Educ Sci Environ Health with factor loads ranging from .838 to .924; Mathematics Teaching Outcome Expectancy consisted of 9 items with factor loads ranging from .619 to .812 and STEM Career Awareness consisted of 4 items with factor loads ranging from.681 to .795.
Confirmatory Factor Analysis
As mentioned before, exploratory factor analysis of the ET-STEM Scale was conducted with Study Group 1, and confirmatory factor analysis was conducted with Study Group 2. Study Group 2 consisted of 213 elementary A confirmatory factor analysis using the structural equation model was conducted to determine the existing structure of the scale (see Figure 2) . (Hooper, Coughlan, & Mullen, 2008; Sümer, 2000) and the RMR and RMSEA values are lower than 0.05 (Jöreskog & Sörbom, 1993; Sümer, 2000) , the model-data fit is good. Nevertheless, if the GFI value is higher than 0.85, the AGFI is higher than 0.80, and the RMR and RMSEA values are lower than 0.080, model-data fit is acceptable (Anderson & Gerbing, 1984; Hu & Bentler, 1999; Sümer, 2000) . The results of the confirmatory factor analysis for the ET-STEM Scale are shown in Table  6 . The results of the confirmatory factor analysis show that conformity between structural equation model and scale is high. Additionally, Chi-square value was found significant. The value of χ2 depends on the size of the sample, and when the size of the sample increases, it provides significant results. Briefly, when chi-square (χ2) is divided by the value of the degrees of freedom (df), it shows that the value is less than 5(χ 2 (332) =1236.481); in other words, based on the results the model-data fit is high. In addition, if the CFI, NFI, AGFI values are (Hooper, Coughlan & Mullen, 2008; Sümer, 2000) above 0.80, it indicates that the model-data fit is high. Also, if RMSEA value is 0.076, it indicates that the model-data fit is high. According to confirmatory factor analysis it is determined that ET-STEM scale consists of nine subdimensions and model-data fit is high.
Discussion
In this study, the ET-STEM developed by Friday Institute for Educational Innovation (2012) (Field, 2009; Kline, 1999) . Also, these results are similar to the results Friday Institute for Educational Innovation found.
Furthermore, based on the confirmatory factor analysis results, the CFI, GFI, IFI, NFI, and AGFI values were above 0.80, indicating that model-data fit was high (Hooper, Coughlan & Mullen, 2008; Jöreskong & Sörbom, 1993) .In addition, if the SRMR value is less than 0.05 and RMSEA values are less than 0.08, indicating that J Educ Sci Environ Health model-data fit was high (Hooper et al., 2008; Anderson & Gerbing, 1984; Hu & Bentler, 1999; Jöreskong & Sörbom, 1993) . According to the confirmatory factor analysis results, model-data fit was high, and the Turkish version of ET-STEM Scale was found to have nine subdimensions. This scale was found to be valid and reliable based on the results of the exploratory and confirmatory factor analyses.
The Turkish version of ET-STEM scale will help teacher educators and policy makers to understand teachers" attitudes toward STEM. Second, it will guide school administrators while organizing professional development seminars. It will also give insight to researchers, policy makers, and administrators in the factors that are positively linked with elementary teachers" self-efficacy.
The related Turkish literature includes several different adopted scales and developed self-efficacy scales (Yıldırım, 2018; Çapa, Çakıroğlu & Sarıkaya, 2005; Bıkmaz, 2002; Taşkın & Hacıömeroğlu, 2010; Tepe, 2011) but these instruments mostly lack specificity in different subject areas. An elementary teacher may have high self-efficacy in teaching certain subject such as math, but not in another subject like science. Therefore, Turkish literature and researchers needs STEM content specific self-efficacy instrument.
Limitations of the Study and Suggestions
The Turkish version of ET-STEM scale will be used to measure elementary teachers" STEM-content knowledge, their technology use while teaching, 21st century learning skills, teacher" leadership attitudes, teachers" self-confidence and self-efficacy, and their STEM career awareness. Thus, this scale would be used in further researchers to measure these variables. Furthermore, this scale was originally designed to measure teacher self-efficacy in STEM in general. Other scales were developed and created to assess general aspects of self-efficacy. They are not specific for STEM.
A few of the limitations in the study may have implication on future studies. One limitation was the limit on responses created by the instrument (ET-STEM). Participants may have additional information they would like to share, but the instrument limited these responses. Using different techniques to collect a data would provide more insight into elementary teachers" perspectives. Another limitation is that possible selection bias of respondents. Respondents largely demonstrated high self-efficacy. It is possible that teachers with low selfefficacy did not respond the invitation to participate in the study. More invitations would be sent to bigger groups of elementary teachers in further researchers. J Educ Sci Environ Health
Appendix-1.Teacher Efficacy and Attitudes toward STEM (T-STEM) Survey (Original Version of the Scale)
Elementary Teacher
Appropriate Use
The Teacher Efficacy and Attitudes Toward STEM (T-STEM) Survey is intended to measure changes in teachers" confidence and self-efficacy in STEM subject content and teaching, use of technology in the classroom, 21st century learning skills, leadership attitudes, and STEM career awareness. The survey is available to help program coordinators make decisions about possible improvements to their program. The Friday Institute grants you permission to use these instruments for educational, noncommercial purposes only. You may use an instrument as is, or modify it to suit your needs, but in either case you must credit its original source. By using this instrument, you agree to allow the Friday Institute to use the data collected for additional validity and reliability analysis. The Friday Institute will take appropriate measures to maintain the confidentiality of all data.
Recommended citation for this survey:
Friday Institute for Educational Innovation (2012 
DIRECTIONS:
For each of the following statements, please indicate the degree to which you agree or disagree. Even though some statements are very similar, please answer each statement. There are no "right" or "wrong" answers. The only correct responses are those that are true for you. Whenever possible, let the things that have happened to you help make your choice.
Science Teaching Efficacy and Beliefs
Directions: Please respond to these questions regarding your feelings about your own teaching. 
